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(54) A multilayer composite comprising fluoropolymer and hydrogenated polymers 

(57) A multilayer composition comprising: 



A) a first layer based on copolymers of ethylene (E) 
with tetrafluoroethylene (TFE) and/or chorotrifluor- 
©ethylene (CTFE); 

B) a second intermediate layer comprising themno- 
processable copolymers of ethylene (E) with 
tetrafluoroethylene (TFE) and/or chorotrifluoroeth- 



ylene (CTFE) modified with acrylic monomers; 
C) a third layer based on hydrogenated polymers; 

said multilayer composition containing in layer B) and/ 
or in layer C) one or more crosslinking agents. 
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Description 

[0001] The present invention relates to multilayer 
compositions comprising thermoprocessable fluoropol- 
ymers and hydrogenated polymers having improved ad- 
hesion among the single layers. 
[0002] In particular the invention relates to multilayer 
compositions based on thennoprocessable fluoropoly- 
mers and hydrogenated polymers, wherein the thenno- 
processable fluoropolymers are copolymers of ethylene 
(E) with tetrafluoroethylene (TFE) and/or chlorotrifluor- 
oethylene (CTFE). Said multilayer compositions show 
improved adhesion among the single layers and high 
chemical resistance. 

[0003] The use of hydrogenated polymers in the car 
industry for preparing fuel hoses and fuel lines is known 
in the prior art. Examples of hydrogenated polymers are 
polyamides, polyvlnylchloride (PVC), nitrile rubbers 
(NBR). The drawbacks of the manufactured articles ob- 
tained from said polymers are the low chemical resist- 
ance and high permeability to gasolines and cits, in par- 
ticular SF oils. A high permeability to this fluids, in par- 
ticular gasolines, Implies a high emission of dangerous 
substances to the environment. The laws of most coun- 
tries are more and more restrictive on these emissions 
due to their environmental impact. Therefore, manufac- 
tured articles having a lower permeability and an im- 
proved chemical resistance are required. 
[0004] Fluorinated polymers are known, which, in 
comparison with hydrogenated polymers, have an im- 
proved chemical resistance to gasolines and to particu- 
larly aggressive oils used In the car industry. The draw- 
back of fluorinated polymers is the high cost which limits 
the use thereof. 

[0005] To make economically possible the use of 
fluorinated polymers it has been tried to laminate hydro- 
genated polymers with fluorinated polymers, for exam- 
ple in the preparation of fuel hoses {hydrogenated rub- 
bers/fluorinated polymers) and fuel lines (polyamides/ 
fluorinated polymers). However the adhesion between 
fluorinated polymers and hydrogenated polymers is 
very poor. The research is directed to find solutions such 
as to make it possible these laminates. This is true in 
particular for the thermoprocessable fluorinated copol- 
ymers of ethylene (E) with tetrafluoroethylene (TFE) 
and/or chlorotrifluoroethylene (CTFE), for example Ha- 
laKD commercialized by Ausimont. Tests carried out by 
the Applicant, see the comparative Examples, have 
shown that the hydrogenated polymer/fluorinated poly- 
mer bilayer gives a poor adhesion or, in most cases, no 
adhesion among the layers of the manufactured article. 
[0006] The need was therefore felt to make multilayer 
polymer manufactured articles having a high adhesion 
among the single layers, which contemporaneously 
show a high chemical resistance typical of fluorinated 
polymers and good mechanical properties when the hy- 
drogenated polymers are thermoprocessable. 
[0007] An obj ct of the present invention is therefore 



a multilayer composition comprising: 

A) a first layer based on copolymers of ethylene (E) 
with tetrafluoroethylene (TFE) and/or chlorotrlfluor- 

5 ©ethylene (CTFE), preferably CTFE; 

B) a second intermediate layer based on thermo- 
processable copolymers of ethylene (E) with 
tetrafluoroethylene (TFE) and/or chlorotrifluoroeth- 
ylene (CTFE) modified with acrylic monomers of 

10 formula: 

CH2=CH-CO-0-R2 (a) 

'5 is a C1-C20 hydrogenated radical from 1 to 20 

carbon atoms, linear and/or branched alkyi radical 
orcycloalkyl radical, or R2 is H. The Rg radical can 
optionally contain: heteroatoms preferably CI, O, N; 
one or more functional groups preferably selected 

20 from OH, COOH. epoxide, ester and ether; 

C) a third layer based on hydrogenated polymers; 

said multilayer composition containing in layer B) and/ 
or in layer C) one or more crosslinking agents of fluori- 
^5 nated polymers. 

[0008] The copolymers of layer A) contain: 

from 30 to 60% by moles, preferably from 40 to 50% 
of ethylene; 

30 - from 40 to 70% by moles, preferably from 50 to 60% 
of a fluorinated monomer selected from tetrafluor- 
oethylene, chlorotrifluoroethylene, or mixtures 
thereof; 

optionally from 0.1 to 5% by moles referred to the 
^5 sum of the previous monomers of a fluorinated 
monomer selected from perfluoroalkylvinylethers, 
preferably perfluoropropyivinylether (PPVE), per- 
fiuorodioxoles, hexafluoroisobutene. 

40 [0009] The thennoprocessable copolymers of layer 
B) are formed by: 

from 1 0 to 70% by moles , preferably from 35 to 55% 
of ethylene; 

- from 30 to 90% by moles, preferably from 45 to 
65%, of a fluorinated monomer selected from 
tetrafluoroethylene, chlorotrifluoroethylene, or mix- 
lures thereof, preferably CTFE; 
from 0.1 to 30% by moles, preferably from 1 to 1 5% 
50 by moles of the acrylic comonomer (a) referred to 
the sum of the previous monomers. 

[0010] The acrylic monomers of formula (a) are pref- 
erably n-butylacrylate. 
55 [001 1 ] Optionally layer B) comprises also the thermo- 
processable copolymers of layer A) in an amount from 
0 to 95% by weight, preferably from 70 to 95% by weight 
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with respect to the copolymers of layer B). with the pro- 
viso that layer B) contains an amount of acrylic mono- 
mers of formula (a) of at least 0. 1 % by moles. It has been 
found by the Applicant that when in layer B) a blend of 
the copolymers of A) and B) is used and the final amount 
of the comonomer of formula a) in the blend is lower 
than 0.5% by moles, then the multilayer can be made 
without using layer A), yet substantially maintaining the 
multilayer properties. 

[0012] The hydrogenated polymers of layer C) are of 
both themnoprocessable and elastomeric type, prefera- 
bly themnoprocessable. Among themnoprocessable pol- 
ymers, hydro-cellulose polymers, polyamides as NY- 
LON 6. NYLON 66, NYLON 11 . NYLON 12. polyamide 
copolymers, policarbonates, polyesters, such as for ex- 
ample polyethylenterephthalate, polyolefins such as for 
example high and low density polyethylene, define co- 
polymers, polylmides, polystyrene, polyurethanes, pol- 
yvinylchloride (PVC), polysulphones, ethylene/vinylac- 
etate copolymers, polyacrylobutadienestyrene (ABS), 
can be mentioned. 

[0013] As hydrogenated elastomers we can mention 
acrylic rubbers, nitrile rubbers (NBR). ethylene-propyl- 
ene rubbers (EPM), ethylene-propylene-diene rubbers 
(EPDM), NVC rubbers (nitrile NBR rubbers mixed with 
PVC), epichloro-hydrin rubbers (CO and ECO). 
[001 4] The preferred thermo process able hydrogenat- 
ed polymers are polyesters, polyolefins, polyamides. 
[0015] The preferred hydrogenated elastomers are 
epichlorohydrin and nitrile rubbers (NBR). 
[0016] The crosslinking agents used in the multilayer 
composition of the invention can be of both radical and 
ionic type and they are those well known and conven- 
tionally used in the crosslinking of fluorinated polymers. 
[001 7] As radical crosslinking agents we can mention 
triallylisocyanurate (TAIC). triallylcyanurate (TAC), dial- 
lylisophthalate (USP 4^039.631), diallylterephthalate 
(USP 4,039,631), esters of phenyl indan (USP 
3,763,222), triallylester of the aryl polycarboxylic acid 
(USP 3,840,619). bis-olefins such as for example 1,6 
divinylperfluorohexane (see USP 5,61 2,41 9) and others 
(see USP 4,121,001). Among the radical crosslinking 
agents, triallylisocyanurate is preferred. Preferably the 
radical crosslinking agent is used in combination with a 
peroxide, for example Luperco® 1 01 XL (2,5-dimethyl- 
2,5-dl(terbutylperoxy)hexane 45% by weight based on 
inert support), dicumylperoxide and terbutylhydroperox- 
ide. In this case when the peroxide is present in layer 
C), the crosslinking agent is present in layer B), or vice- 
versa. 

[0018] As ionic crosslinking agents, we can mention 
those of amine type, for example hexamethylendiami- 
necarbamate, N,N'-dicinnamylidene-1 ,6 hexanedi- 
amine, maleimides derivatives, such for example m- 
phenylenbismaleimide. C4-C20 aliphatic diamines, or 
polyhydroxyl aromatic compounds, for example bisphe- 
nols. A, AF and S, preferably in combination with a 
crosslinking accelerator, for example ammonium or 



phosphonium salts, preferably tetralkyi salts, for exam- 
ple tetrabutyl or phosphoranamines salts, in this case 
when the polyhydroxyl aromatic compounds are present 
in layer C), the accelerator is present in layer B). orvlce- 
5 versa. Preferably the accelerator is in layer C). The mo- 
lar ratio between the accelerator and the polyhydroxyl 
aromatic compounds generally ranges between 1 :5 and 
1:1. 

Among the ionically active crosslinking agents, both 

10 aliphatic and aromatic protected diamines are preferred. 
Preferably amines are used in layer C). 
[0019] The crosslinking agent amount can range from 
0.1 to 20.0% by weight, preferably from 0.5 to 10.0% by 
weight, more preferably from 1 .0 to 5.0% by weight with 

15 respect to the polymer. 

[0020] The multilayer compositions of the invention 
can furthermore contain one or more optional ingredi- 
ents such as fillers (for example polyteirafluoroethytene 
(PTFE), silicates), "smoke retarders", lubricants, pig- 

20 ments, "fire retardants". "intumescent agents", plasticiz- 
ers (for example MORFLEX® 560), metal oxides (ZnO, 
MgO), inorganic bases (Ca(OH)2), thermal stabilizers 
such as for example Irganox® 1010. 
[0021] The maximum total amount of said optional 

25 components is in the range 0 and 30% by weight. 

[0022] The multilayer composition of the present in- 
vention can be obtained by co-extrusion of layers A), B) 
and C). An alternative method is the compression of the 
single layers at the softening temperature of the com- 

30 ponents. Preferably the co-extrusion method is used. 
[0023] From the multilayer compositions of the inven- 
tion manufactured articles are obtained, for example fu- 
el lines obtained by co-extrusion of polyamide (layer C) 
and of layers A) and B) of the invention, fuel hoses ob- 

35 tained for example by extrusion of a hydrogenated njb- 
ber (layer C) on a tube formed by co-extruded layers A) 
and B). 

[0024] The multilayer manufactured articles A/B/C 
obtainable from the compositions of the invention show 
40 the following combination of properties: 

high chemical resistance when in contact layer A) 
of the multilayer with aggressive fluids; 
good mechanical properties; 
45 - very good adhesion among the single layers, 
wherefore the manufactured articles are completely 
integrated. 

[0025] Some embodiment examples of the present in- 
50 vention are hereinafter reported, the purpose of which 
is merely illustrative but not limitative of the scope of the 
invention itself. 



55 
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EXAMPLES 
EXAMPLE 1 

Preparation of the copolymer of layer A 
f E/CTFE 49/51 by moles %) 

[0026] 5.3 I of demineralized water, 1 .7 I of methyl al- 
cohol, 52 ml of methylcyclopentane and 2 Kg of chloro- 
trifluoroethylene were fed into an enamelled autoclave 
equipped with baffles and stinger working at 450 rpm in 
Hasteiloy C. The autoclave was then heated to the re- 
action temperature of IS^'C and ethylene was fed up to 
a pressure of 12.6 absolute bar. 
[0027] In the autoclave the radical initiator was then 
introduced with a flow-rate of 40 ml/h for the whole po- 
lymerization under the fonn of a trichloroacetylperoxide 
(TCAP) solution in isooclane, maintained at -17*C, hav- 
ing a titre equal to 0.12 g TCAP/ml. 
[0028] The pressure was maintained constant during 
the whole polymerization, by continuously feeding of 
ethylene to the reactor up to a consumption of 200 g; in 
total 200 ml of initiator solution were Introduced. 
[0029] The product discharged from the autoclave 
was dried at 120°C for about 16 hours. The amount of 
the obtained dry product was 1507 g. 
[0030] The obtained polymer was compounded with 
optional components such as M ARK-260® in an amount 
of 0.45% by weight and Aclyn-316® in an amount of 
0.15% by weight both mainly used as thermal stabiliz- 
ers. Then the compounded product is pelletized in a sin- 
gle screw Brabender extruder in Hasteiloy C-276 having 
a 1 8 mm diameter and a length equivalent to 25 times 
the diameter, with a melt temperature of 270*'C. Plaques 
having a 1 .5 mm thickness are obtained by compression 
moulding from the granules. 

Preparation of the copolymer of layer B 

(E/CTFE/n-BuA 40/55/5 by moles %) 

[0031 ] 5.3 I of demineralized water, 1 .7 I of methyl al- 
cohol, 20 ml of methylcyclopentane, 10 g of n-butylacr- 
ylate and 2 Kg of chlorotrifluoroethylene were fed into 
an enamelled autoclave equipped with baffles and stir- 
rer working at 450 rpm in Hasteiloy C. The autoclave 
was then heated to the reaction temperature of 15*'C 
and ethylene was fed up to a pressure of 8.2 absolute 
bar. In the autoclave the radical initiator was then con- 
tinuously fed for the whole polymerization under the 
form of a trichloroacetylperoxide (TCAP) solution in iso- 
octane, maintained at -1 7«C, having a titre equal to 0.1 
g TCAP/ml. Furthermore, 1 0 g of n-butyl aery late were 
introduced at consumption of 20, 40, 60, 80, 100. 120, 
1 40, 1 60 and 1 80 g of ethylene, for a total of 1 00 g of n- 
butylacr/tate introduced, comprising the initially fed 
amount. 



[0032] The pressure was maintained constant for the 
whole polymerization, by continuously feeding of ethyl- 
ene to the reactor up to a consumption of 200 g; in total 
399 ml of initiator solution were introduced. The whole 

5 polymerization lasted 555 minutes. 

[0033] The product discharged from the autoclave 
was dried at 120**C for about 16 hours. The amount of 
the obtained dry product was 1200 g. 
[0034] The obtained polymer was compounded with 

w optional components such as MARK-280® in an amount 
of 0.45% by weight and Aclyn-316® in an amount of 
0.15% by weight both mainly used as thennal stabiliz- 
ers. Then the compounded product is pelletized in a sin- 
gle screw Brabender extruder in Hasteiloy C-276 having 

'5 a 1 8 mm diameter and a length equivalent to 25 times 
the diameter, with a melt temperature of 240°C. Plaques 
having a 1 .5 mm thickness are obtained by compression 
moulding from the granules. 

20 Preparation of the polymer of layer C 

[0035] 1 Kg of Nylon 12 under the form of granules 
was compounded with 4% by weight of hexamethylen- 
diamine monocarbamate. Then it was pelletized in a sin- 
2S gie screw Brabender extruder in Hasteiloy C-276 having 
a 18 mm diameter and a length equivalent to 25 times 
the diameter, with a melt temperature of 225*^0. Plaques 
having a 1 .5 mm thickness are obtained by compression 
moulding from the granules. 

30 

Preparation of Multilayer A/B/C 

[0036] The previously obtained plates of the single 
layers have been overlapped in the A/B/C order, and 
35 kept under pressure at a temperature of 270''C for 10 
minutes. 

[0037] By applying mechanical stress one tries to sep- 
arate layer A from layer C of the multilayer A/B/C. 
[0038] One cannot measure the force of delamination 

40 between the layers A and C, since there is an adhesion 
between the layers such to prevent the separation there- 
of. By increasing the applied force for separating the lay- 
ers, one succeeds in breaking the manufactured article 
without obtaining the delamination. This shows that the 

45 multilayer of the invention has a high adhesion among 
the single layers. 

[0039] The chemical resistance of the multilayer /VB/ 
C is given by the high chemical resistance of layer A, 
which is put into contact with toluene at different tem- 
so peratures. The variation by weight of the polymer form- 
ing layer A is evaluated: 



Temperature 


Variation by weight 


30°C 


3.5% 


50**C 


4.0% 


75*»C 


5.0% 
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(continued) 



Temperature 


Variation by weight 


100°C 


7.2% 



[0040] These data show a limited variation by weight 
also at high temperatures, wherefore the chemical re- 
sistance of the multilayer is high and imparted by layer 
A. 10 

EXAMPLE 2 

Preparation of the copolymer of layer A 

IS 

(E/CTFE/PPVE 48.9/50.0/1 .1 by moles %) 

[0041] 45.6 I of demineralized water were fed to a 30 
gallons Pfaudler type enamelled autoclave, equipped 
with stirrer working at 350 rpm. The autoclave was pres- 
surized with nitrogen and subsequently evacuated. 1 3.6 
kg of methanol, 1 00 ml of chloroform. 4.0 kg of pcrfluor- 
opropylvinylether (PPVE) and 22.7 kg of chlorotrifluor- 
oethylene (CTFE) were then introduced. The reactor 
was brought to S^'C and then pressurized with ethylene 
up to an internal pressure of 13.4 absolute bar was 
reached. In the autoclave the radical initiator was then 
gradually Introduced formed by a trichloroacetylperox- 
ide (TCAP) solution in CFC-113. maintaianed at-17°C, 
having a concentration equal to 0.09 g/ml. In total 59.6 
g of TCAP were fed. The working pressure was approx- 
imately maintained constant during the reaction by con- 
tinuously feeding of ethylene. After 235 minutes, the re- 
action was stopped. 10.4 kg of dry polymer were ob- 
tained. 35 

Preparation of the polymer of layer B 

[0042] The same copolymer of Example 1 is used. 

40 

Preparation of the polymer of layer C 

[0043] The same hydrogenated polymer of Example 
1 is used. 

45 

Preparation of Multilayer A/B/C 

[0044] The previously obtained plates of the single 
layers have been overlapped in the A/B/C order, and 
kept under pressure at a temperature of 270*C for 10 
minutes. 

[0045] By applying mechanical stress one tries to sep- 
arate layer A from layer C of the multilayer /VB/C. 
[0046] One cannot measure the force of delamination 
between the layers A and C, since there is an adhesion 
between the layers such to prevent the separation there- 
of. This shows that the multilayer of the invention has a 
high adhesion among the single layers. 



[0047] The chemical resistance of multilayer A/B/C is 
given by the high chemical resistance of layer A, which 
is put into contact with toluene at different temperatures. 
The variation by weight of the polymer forming layer A 
is evaluated: 



Temperature 


Variation by weight 


30*0 


4.5% 


SO'^C 


5.5% 


75''C 


7.6% 


lOO'C 


11.8% 



[0048] These data show a limited variation by weight 
also at high temperatures, wherefore the chemical re- 
sistance of the multilayer is high and imparted by layer 
A. 

EXAMPLE 3 

Preparation of the polymer of layer A 

[0049] The same copolymer of Example 1 is used. 

Preparation of the polymer of layer B 

[0050] 100 g in granules of the copolymer of layer B 
of Example 1 are mixed with 900 g in granules of the 
copolymer of layer A of Example 1 . Then the blend is 
pelletized in a single screw Brabender extruder in 
Hastelloy C-276 having a 1 8 mm diameter and a length 
equivalent to 25 times the diameter, with a melt temper- 
ature of 270°C. Plaques having a 1 .5 mm thickness are 
obtained by compression moulding from the granules. 

Preparation of the polymer of layer C 

[0051] The same hydrogenated polymer of Example 
1 is used. 

Preparation of Multilayer NB/C 

[0052] The previously obtained plaques of the single 
layers have been overlapped in the WB/C order, and 
kept under pressure at a temperature of 270°C for 10 
minutes. 

[0053] By applying mechanical stress one tries to sep- 
arate layer A from layer C of multilayer A/B/C. 
[0054] One cannot measure the force of delamination 
between the layers A and C, since there is an adhesion 
between the layers such to prevent the separation there- 
of. This shows that the multilayer of the invention has a 
high adhesion among the single layers. 

EXAMPLE 4 (comparative) 

[0055] A bilayer composition A/C is prepared by using 
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the plaques A and C obtained in Example 1 . The plates 
are overlapped and kept under pressure at a tempera- 
ture of 270°C for 1 0 minutes. 

[0056] The composition A/C does not show any ad- 
hesion among its components. 

[0057] This Example shows that in absence of the in- 
tenmediate layer B) it is not possible to obtain a manu- 
factured article fomned by A) and C) having the proper- 
ties of high chemical resistance (given by layer A) and 
of good mechanical properties {given by layer C). 



Claims 

1 . A multilayer composition comprising: 

A) a first layer based on copolymers of ethylene 
(E) with tetrafluoroethylene (TFE) and/or chlo- 
rotrifluoroethylene (CTFE), preferably CTFE; 

B) a second intemnediate layer comprising ther- 
moprocessable copolymers of ethylene (E) 
with tetrafluoroethylene (TFE) and/or chlorotri- 
fluoroethylene (CTFE) modified with acrylic 
monomers of formula: 

CH2=CH-CO-0-R2 (a) 

Rg is a C1-C20 hydrogenated radical from 1 to 
20 carbon atoms, linear and/or branched, alkyi 
orcycloalkyi radical, or R2 is H. The R2 radical 
optionally containing heteroatoms preferably 
CI, O. N; one or more functional groups select- 
ed from OH. COOH, epoxide, ester and ether; 

C) a third layer based on hydrogenated poly- 
mers; said multilayer composition containing in 
layer B) and/or in layer C) one or more 
crosslinking agents. 

2. A multilayer composition according to claim 1, 
wherein the copolymers of layer A) contain: 

from 30 to 60% by moles, preferably from 40 to 
50% of ethylene; 

from 40 to 70% by moles, preferably from 50 to 
60% of a fluorinated monomer selected from 
tetrafluoroethylene and/or chlorotrifluoroethyl- 
ene; 

optionally from 0.1 to 5% by moles referred to 
the sum of the previous monomers of a fluori- 
nated monomer selected from: perfluoroalkyl- 
vinylethers, preferably perfluoropropylvi- 
nylether, perfluorodioxoles, hexafluoroi- 
sobutene. 

3. A multilayer composition according to claims 1-2, 
wherein the themnoprocessable copolymers of lay- 



10 

er B) are fonmed by: 

from 1 0 to 70% by moles, preferably from 35 to 
• 55% of ethylene; 
5 - from 30 to 90% by moles, preferably from 45 to 
65%, of a fluorinated monomer selected from 
tetrafluoroethylene, chlorotrifluoroethylene, 
preferably CTFE; 

from 0.1 to 30% by moles, preferably from 1 to 
10 1 5% by moles of the comonomer (a) referred 

to the sum of the previous monomers. 

4. A multilayer composition according to claims 1-3, 
wherein layer B) comprises also the thermoproc- 

15 essable copolymers of layer A) In an amount from 
0 to 95% by weight, preferably from 70 to 95% by 
weight with respect to the copolymers of layer B), 
with the proviso that layer B) contains an amount of 
acrylic monomers of formula (a) at least 0.1% by 

20 moles. 

5. A multilayer composition according to claims 1 -4, 
wherein the hydrogenated polymers of layer C) are 
of both the thennoprocessable and elastomeric 

25 type, preferably themnoprocessable. 

6. A multilayer composition according to claim 5, 
wherein the thennoprocessable hydrogenated pol- 
ymers are hydrocellulose polymers, polyamides, 

30 polyamide copolymers, policarbo nates, polyesters, 
polyolefins, polyimides, polystyrene, poly- 
urethanes. polyvinylchloride (PVC). polysulphones. 
ethylene/vinylacetate copolymers, polyacrylobuta- 
dienestyrene (ABS). 

35 

7. A multilayer composition according to claim 5, 
wherein the hydrogenated elastomers are acrylic 
rubbers, nitrile rubbers (NBR), ethylene-propylene 
rubbers (EPM), ethylene-propylene-diene rubbers 

40 (EPDM), nitrile rubbers mixed with PVC (NVC). ep- 
ichlorohydrin rubbers (CO and ECO). 

8. A multilayer composition according to claims 1-7, 
wherein the crosslinking agents are of both radical 

45 and ionic type. 

9. A multilayer composition according to claim 8, 
wherein the radical crosslinking agents are triallyl- 
isocyanurate (TAIC), triallylcyan urate (TAC), diallyl- 

50 isophthalate, diailylterephthalate, esters of phenyl 
indan, triallylester of the aryl polycarboxylic acid, 
bis-olefins. 

10. A multilayer composition according to claims 8-9, 
55 wherein the radical crosslinking agent is used in 

combination with a peroxide. 

11. A multilayer composition according to claims 8-1 0, 
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wherein when the peroxide is present in layer C), 
the crosslinking agent is present in layer B). or vice- 
versa. 

12. A multilayer composition according to claim 8, 5 
wherein the Ionic crosslinking agents are of amine 
type, maleimides derivatives, C4-C20 aliphatic di- 
amines, polyhydroxyl aromatic compounds prefer- 
ably in combination with a crosslinking accelerator 
selected from ammonium or phosphonium salts, 10 
phosphoranamine salts. 

13. A multilayer composition according to claim 12, 
wherein the ionic crosslinking agents are both 
aliphatic and aromatic protected diamines. 



16. A multilayer composition according to claims 1-15 
obtainable by cc-oxtrus»on ol layers A), B) and C). 

17. Manufactured articlos obtairwbto from the multilay- 
er compositions of claims 1-16 

18. Manufactured articles according to claim 17 under 
the form of fuel lines and fuel hoses. 

19. A multilayer composition comprising the following 
layers: 



said multilayer composition containing in layer B) 
and/or in layer C) one or more crosslinking agents. 



IS 



14. A multilayer composition according to claims 12-13, 
wherein aminos arc used in layer C). 

15. A multilayei coDiposflion riccofdmg to claims 8-14, 20 
wherein the nmour: o' crossi«nMng agents ranges 
from 0.1 to 20 0*!o by weight preferably from 0.5 to 
10.0% by wcgh: with rcsooct to the polymer. 
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B) as defined in claims 1-15, comprising also 
the thennoprocessablc copolymers of layer A) 
in an amount from 0 10 95% by weight, prefer- 
ably from 70 to 95% by weight with respect to 40 
the copolymers of layer B). with the proviso that 
layer B) contains an amount of acrylic mono- 
mers of fomriula (a) less than 0,5% by moles; 

C) as defined in claims 1-15; 
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